tagion in the International Capital Markets report of 1997 (published in September 1997). The International Monetary Fund (IMF) financial support package was negotiated and accepted by the Thai authorities in August, followed by Indonesia in November and Korea in December. After six months, there is no clear assessment whether the contagion has stopped. It turns out that the Asian currency crisis of 1997 is broader and deeper than the Mexican peso crisis of 1994-95. From the end of June to the end of December 1997, the Indonesian rupiah depreciated more than 140 percent, while the Korean won and the Thai baht depreciated more than 80 percent, vis-a-vis the US. dollar. The Malaysian ringgit and Philippine peso depreciated about 50 percent. Even the Singaporean dollar and Taiwanese dollar depreciated close to 20 percent. The least affected were the Hong Kong dollar and Chinese renminbi, both of which kept the nominal exchange rate to the U.S. dollar.
Stock prices in these countries have also plummeted. In the (Thailand, Malaysia, the Philippines, and Indonesia) and Korea, stock prices fell by more than one-half from January to December of 1997. Withdrawal of funds from the stock market by foreign investors at least partly explains a simultaneous collapse of stock and currency markets. These exchange rate and stock price movements reflect the strong outflow of capital from these Asian countries. Even relatively large foreign reserves, in terms of import months, were not enough in Thailand and Korea. In the case of Thailand, speculations in the forward market exhausted foreign reserves (in terms of spot-forward net positions) and, in the case of Korea, refusal of rollovers to Korean commercial banks by foreign banks exhausted the "usable" Korean foreign reserves.
The Asian cases of 1997 also suggest a strong contagion. Countries in the region are greatly affected by a currency crisis in any one of them. Although there are similarities among countries in crisis, differences are also pronounced. Common features include external shocks, the yendollar exchange rate movement, and internal factors such as a weak banking system and large short-term borrowings. One cannot deny the possibility that a crisis in one country suddenly changes investors' minds about the prospects of other countries.
The rest of this paper is organized as follows. The next section describes how capital flowed into Asia from 1991 to 1996. Section 8.3 summarizes the crisis of 1997. The similarities and differences between Mexico and Asian countries, and also those among Asian countries, will be shown. In section 8.4, lessons from this episode of currency crises will be drawn. Section 8.5 concludes.
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Capital Flows to Asia

U
Overview
Capital flows to Asia have been a focus of intensive study in the last several years, especially after the currency crisis of the 1997. Figure 8 .1 shows the total gross capital inflows-direct investment, portfolio investment, and other capital flows (78bed, 78bgd, 78bid lines of International Financial Statistics, 1MF)-to the ASEAN-4 and China for the period 1976-97. Several characteristics are evident. First, capital flows to these countries increased markedly in the 1990s (until the crisis of 1997). Second, capital flows to China after 1993 dwarf the flows to other countries. Third, among ASEAN countries, Thailand was the largest recipient of capital flows between 1988 and 1996. However, with the currency crisis, Thailand's inflows became outflows in 1997. Fourth, capital flows to Indonesia and Malaysia were larger than those to other countries from 1982 to 1984, but have declined since then.
Let us focus on net private capital flows in the 1990s and compare Asia with other regions. Table 8 .1 shows global capital flows to developing and transition economies. Net private capital flows to emerging markets increased sevenfold from 1990 to 1996. In 1990, total capital flows to emerging markets (developing countries and transition economies) were about $30 billion, of which two-thirds went to Asia and one-third to Latin America. In 1993, the total amount of capital flows was up to $160 billion, of which Asia and Latin America received about 40 percent each. A majority of flows to Asia took the form of direct investment and an overwhelming portion of flows to Latin America took the form of portfolio investment. The large ratio of portfolio flows to Latin American countries in 1991-93 became a source of instability in the wake of, if not a trigger of, the Mexican peso crisis. In 1995, net portfolio investment to Latin America became negative in the wake of the Mexican peso crisis. The total private flows also declined sharply. Capital flows to Latin America recovered sharply only in 1996, contributing to a new record high for the capital flows to emerging markets exceeding $240 billion, of which about one-half went to Asia and one-third to Latin America. Several reasons for the sharp rise in capital flows from 1990 to 1996 have been pointed out in the literature. First, a declining trend of the interest rates in the advanced countries prompted institutional investors to search for high-yield opportunities in many emerging markets.' The pursuit of high yield was reinforced by the investors' desire to diversify their portfolio internationally. Second, on the recipient side, emerging markets liberalized restrictions on inward investment. Some developing countries introduced economic reforms including financial sectors. Others allowed direct investment into various industries. These factors are analyzed in IMF (1995) .
During the episode of strong capital inflows, several host countries complained that the volume of capital inflows was too great and was causing adverse side effects, overheating domestic economies to speculative appreciation pressure. Thailand and Malaysia in particular received inflows amounting to more than 10 percent of gross domestic product (GDP). Thailand was accumulating foreign reserves as a result of intervention to prevent appreciation even with current account deficits of 8 percent (of GDP) in 1 995796. Without intervention, the currency would have appreciated. Intervention was probably only partly sterilized. There are some signs that capital inflows contributed to a real estate boom in Thailand and Malaysia. More detailed discussions on the inflow problem are found in IMF (1995) .
The picture changed sharply in 1997. The Thai baht was effectively devalued in July of that year and the Thai government asked the IMF for assistance in August. The currency crisis spread to Indonesia, Malaysia, the Philippines, and Korea in the subsequent months. Private capital fled from these countries. In the end net private capital flows to Asia fell from $1 10 billion in 1996 to a mere $14 billion in 1997. Net portfolio investment to Asia became negative in 1997 for the first time since 1990. If the affected countries-Indonesia, Korea, Malaysia, the Philippines, and Thailand-
1. An influence of the U.S. interest rate on global capital flows to the emerging markets was pointed out in the Mexican crisis of 1994-95. The declining interest rate in the United States from 1992 to 1994 prompted a large volume of capital flows to Latin America and other emerging market economies. The rapid interest rate hike in the United States from February 1994 to the summer of 1994 is thought to be one of the many reasons for capital outflows from Mexico, which finally caused the currency devaluation in December 1994.
were singled out, the net private capital that fled was on the order of $1 1 billion. Even during the crisis, FDI to Asia did not decline from 1996 to 1997. This reflects both investors' confidence in the long-run prospects of Asian economies and host countries' willingness to be acquired in hard times. It is also notable that portfolio flows declined sharply in both the Latin American countries in 1995 and the Asian economies in 1997. However, the drop in portfolio flows was much more dramatic among Latin American countries in the aftermath of the Mexican crisis.
In terms of total net private capital flows, the decline among Asian countries from 1996 to 1997 was much more dramatic than the decline for Latin American countries from 1994 to 1995. There are two factors to consider. First, in the Mexican crisis of 1994-95, the crisis was effectively stopped by the IMF packages to Mexico at the end of January 1995 and to Argentina in March 1995. In contrast, the Asian currency crisis spread from Thailand to Indonesia to Korea. This contributed to a much larger decline in net capital flows to Asia in 1997 than to Latin America in 1995. Second, in both crises, bank lending and credits were sharply reversed (see "Others" line in table 8.1) among Asian economies.
Scenario: Virtuous and Vicious Cycles
Net capital inflows make it possible for a host country to run current account deficits without running down foreign reserves. They increase the resources that the host country can use. In Asia, capital inflows were mostly used for investment. The saving rate is already high in many Asian countries, especially in Malaysia and Singapore, but the investment rate is even higher. Investment, both FDI and domestic companies and government projects, is believed to have contributed to higher growth. Higher growth in turn invites more investment.
One of the factors that helped exports and economic growth of the East Asian countries in the last two decades was a long-term trend of yen appreciation. There are at least two ways yen appreciation contributes to economic growth of the Asian economies. First, as the yen appreciates, Asian products become more price competitive against Japanese goods in the world markets, especially in the Japanese and U.S. markets. For example, Korean shipbuilding, steel, and semiconductors are direct competitors to Japanese counterparts in the world market. Although they may not compete directly in the same quality category, they indirectly compete in the same product category. Hence, yen appreciation promotes business chances for manufacturing companies based in East and Southeast Asian economies.
Second, yen appreciation has convinced many Japanese companies of the benefits of moving production facilities out of Japan. Looking for production sites where high-quality workers are available at low wages, Japanese manufacturing companies shifted production abroad, mainly to Asia.2 Technological transfers with Japanese management helped the Asian countries increase productivity in manufacturing. Some of the facilities in Asia became productive enough to export to the United States, Japan, and the rest of the world.
Hence, the low interest rate and yen appreciation were external shocks to the Asian economies in 1994-96. Yen appreciation produced more Japanese direct investment in Asia. Foreign direct investment from Japan and other advanced countries provided the host countries with technology transfer and export capability. Asian exports grew at the rate of 20 to 30 percent. Low interest rates in the industrial countries including Japan produced the portfolio flows to the Asian economies. Those portfolio flows were used for investment rather than consumption. Asian economies were totally confident in their export-led growth strategy and the World Bank's "East Asian miracle" gave a seal of approval.
The currency "stability" vis-a-vis the U.S. dollar was instrumental in bringing in direct and portfolio investment. The investors had confidence in Asian countries that were virtually pegged to the U.S. dollar. The currency risk was considered by the investors and borrowers to be minimal, and the credit risk was also considered minimal due to high economic growth. The interest rates in the Thailand were higher than in the United States, and that invited bank deposits and short-term bond investment.
Growth in one Asian country is further amplified by growth in other countries in the region, as countries are connected by trade and investment flows. The "multiplier" of growth among countries in the region was considered to be rather high.
Large curreqt account deficits in some countries were a source of concern for some economists. But high economic growth made it possible to assert that the "grow-out-of-debt" scenario would work. The low total productivity growth pointed out by Young (1992 Young ( , 1994 and Krugman (1994) raised some doubts about the sustainability of high growth. But industrialization and sophistication of the industries were impressive enough to erase these doubts. Essentially, high growth invited more capital inflows, which produced even higher exports and economic growth. This is the virtuous cycle, as schematically depicted in figure 8.2. Until 1996, almost all observers were confident that the virtuous cycle would work for the foreseeable future.
The virtuous cycle was suddenly interrupted in 1996-97. Exports from most Asian countries sharply declined for several reasons. The yen depreciation from 1995 to 1997 reduced Asian goods' competitiveness. Slow growth produced lower economic growth. However, even before the crisis, there had been growth recession: From 1995 to 1996, the growth rate in 2. Japanese manufacturing companies also shifted their production to North America, partly to avoid trade conflicts and partly to prepare for NAFTA. Thailand was down from 8.8 percent to 5.5 percent, in Malaysia from 9.5 percent to 8.6 percent, in Singapore from 8.7 percent to 6.8 percent, and in Korea from 8.9 percent to 7.1 percent. On the other hand, growth was hardly affected in Indonesia, the Philippines, China, and Taiwan.
The growth rate of Japanese FDI and portfolio flows to Asia was slowing down due to the yen depreciation, but capital flows to Asia continued to be strong because of increased flows from Europe and the United States in 1996. In fact, there was no significant change in FDI and capital flows until the devaluation in July 1997.
Japanese FDI to Asia, mostly assembly plants of finished products, has stimulated industrialization. Factories built by Japanese FDI, however, continue to require imports of parts and semifinished goods from Japan. The domestic production of parts has become a challenge for Asian countries, which have recorded large trade deficits against Japan. (An exception is Indonesia, which records surpluses against Japan.)
Once the currency was destabilized in July-August 1997 among ASEAN countries, capital inflows to the region were cut substantially. As discussed above, net private capital flows to the Asian region in 1997 became only one-tenth that of 1996. Most of the outflows took place in fig. 8 .2) set in after September 1997: Capital outflows caused the currency to depreciate; depreciation made the real economy and the banking sector weaker; weak economies made investors pessimistic; and pessimism encouraged further capital outflows.
FDI to Asia
Foreign direct investment to Asia has increased steadily during the 1990s. (1998, 80) . Therefore, numbers are not exactly comparable across countries. and China) . In some countries (Korea, Taiwan, Singapore, and the Philippines), the United States is the leading FDI source country, while for others, Japan is the leader. Europe collectively was investing into Asia in an amount similar to the U.S. investment. However, for most Asian countries, the impact of FDI is dictated by the behavior of Japanese and U.S. investors.
As the largest investor in the region, the role of Japan in FDI into Asia is crucial. The data are collected by the Japanese Ministry of Finance and are compiled on a voluntary (formerly mandatory) reporting basis. Table  8 .3 shows changes in the Japanese FDI to the nine Asian economies in the 1 9 9 0~.~ The Japanese FDI to the world was below $5 billion a year until 1980. It grew to more than $10 billion in 1984. Only two years later, the amount had doubled, exceeding $22 billion. It reached $67 billion in 1989. In the beginning of the 1990s, FDI in fact declined to $36 billion before rising again to about $50 billion. Out of the total FDI in the postwar period-$617 billion-more than half took place in the 1990s. The largest recipient is Indonesia, closely followed by Hong Kong and China. Japan invested in the NIEs (Korea, Taiwan, Singapore, and Hong Kong) during the 1980s as well as the 1990s (the ratio of FDI investment in the 1990s to all the other years is below 60 percent). In contrast, more than 60 percent of Japanese FDI to Thailand, Malaysia, and the Philippines was made in the 199Os, reflecting both the rapid rise of these economies and the sharp rise in Japanese investment in them. At the beginning of the 1990s, Indonesia, Thailand, and Malaysia were the preferred destinations of Japanese FDI. On average Indonesia has received more than Y150 billion (about $1.3 billion) annually in the 1990s. By the mid-l990s, however, China had become the top host of Japanese FDI. In 1995, China received more than Y430 billion (about $4 billion) of Japanese FDI.
Foreign direct investment is often said to be a preferred form of investment for host countries. (Direct investment is usually defined as a purchase of more than 10 percent in equities of a particular company.) Compared with bank credits, bank deposits, or bonds, it is more difficult and costly to withdraw investments that have become factories and other real assets. Moreover, direct investment brings foreign management and tech- 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 Fig. 8.3 FDI and the yen-dollar rate nology transfers, which are expected to contribute to improving industrialization levels of a host country.
FDI Determinants
According to the virtuous cycle hypothesis, FDI from Japan is motivated by optimistic expectations of the prospects for the Asian economies and yen appreciation. The Japanese firms moved production to Asian economies as the yen appreciated. The level of the yen-dollar rate influences the flow of FDI from Japan to Asian countries. Figure 8 .3 shows the correlation between the level of the yen-dollar rate and FDI from Japan to Asian co~ntries.~ This shows the rapid rise of FDI from 1986 to 1989, which appears to be a lagged response to the sharp yen appreciation (drop in the yen-dollar rate) from 1985 to 1988.
Foreign direct investment flows from Japan to Asia, in aggregate or in individual countries, can be analyzed in a more rigorous manner. For example, the yen-dollar exchange rate is an important motivation for FDI flows from cost-conscious Japanese manufacturing firms. For each industry, there seems to be a threshold value of the yen such that, when the firm judges that the yen is persistently above the threshold, it moves its production facility to Asia. It may take a year to convince the firm that the yen is "persistently" above a certain level, so the yen-dollar rate is lagged one period. But in this way generally the yen-dollar exchange rate can be understood to determine the locations of production facilities for Japanese exporters. The most labor-intensive portion of the production process is often outsourced first, after which the semifinished or finished products are then exported back to Japan or other countries.
Japanese FDI is also motivated by the prospect of the growth of Asian economies, as some of the products are intended to be consumed locally. Japanese auto makers have set up production, sometimes in joint ventures, in Thailand, Indonesia, and Malaysia, for example, mainly to sell autos in those countries. This is done primarily to avoid high tariffs on auto imports.
With these considerations, the log of FDI flow from Japan to Asia is regressed on the log of the yen-dollar exchange rate (lagged one year) and growth rate, in aggregate or the individual countries. Unfortunately, the FDI data are only available annually, and the sample period is from 1976 to 1997. Table 8 .4 shows regression results.
In the aggregate specification, the log of aggregate FDI flows from Japan to eight Asian countries (four NIEs and ASEAN-4), FDI8, is regressed on the log of the yen-dollar exchange rate of year t -1 and the average growth rate of these eight countries. The negative coefficient of the yen-dollar rate implies that FDI from Japan to the eight Asian economies tends to increase as the yen appreciates (drop of the yen-dollar rate). The positive coefficient of the growth rate implies that an increase in growth rates of the Asian economies tends to increase FDI from Japan to these economies.
For individual countries, the log of aggregate FDI flows from Japan to an Asian country is regressed on the log of the yen-dollar exchange rate of year (t4-l), and the growth rate of year (t). Results in general confirm effects of the yen-dollar exchange rate and the optimistic expectation, driven by actual growth rate, on the FDI flows from Japan. In each economy, either the yen or the growth rate is statistically significant (at least at 5 percent, except for Taiwan, where there is significance only at 10 percent) with expected signs. In Korea, the Philippines, and Malaysia, both variables are significant.
8.2.5
When foreign capital flows in as direct investment, it has at least two positive effects on the economy. First, it adds to the domestic saving to become funds for investment. Second, it often comes with technology spillovers.
There are many studies of the impact of FDI on the host country.6 Recent studies, such as Belderbos, Capannelli, and Fukao (2000) and Urata
Effects of FDI on the Economy 6. For an overview of the theory of FDI and its surge in the 1980s, see Graham and Krugman (1991, 1993) . A seminal work on Japanese FDI is Kojima (1978) . 
Log(FDI8)
Log (FD1Kor) Log (FD1Tai) Log (FD1Hon) Log (FD1Sin) Log (FD1Tha) Log (FDI1nd) Log (FD1Phi) Log ( Note: Sample period, 1976:l-1996: 1. Estimations are executed by RATS with the "Rnbusterrors" option, using a consistent covariance matrix allowing for heteroskedasticity and autocorrelation (LAGS = 2), when necessary. FDI8 = the sum of FDI from Japan to the four NIEs and ASEAN-4. Log(Yen) = log of the yen-dollar rate, average of the year. Growth rate = growth rate of the respective economy of the equation. In the case of FDI8, the growth rate is the weighted average of growth rates of the eight economies, with nominal GDP in dollars as weights, in percent.
'Sample period 1977:l-1996: 1. *Significant at the 10 percent level. **Significant at the 5 percent level. ***Significant at the 1 percent level.
t-statistics are in parentheses. Significance levels are in brackets.
and Kawai (2000) , show the significant technological spillovers to the subsidiaries in Asia from the Japanese manufacturing firm^.^ The growth rate of the Asian economy is regressed on the level of FDI in year (t -l), the change in the yen-dollar exchange rate, Japan's growth rate, and the U.S. growth rate. Yen appreciation (drop in the yen-dollar rate) will enhance competitiveness of Asian exporters that compete with Japan's exporters. Therefore the change in the exchange rate will promote exports of the Asian economies, contributing to their economic growth. The coefficient of the change in the yen-dollar exchange rate is expected to be negative. The two most important markets for most Asian economies are Japan and the United States. Therefore, the income effects of Japanese and US. economic growth should appear in the economic growth of Asian economies as positive coefficients on Japan's economic growth rates and US. economic growth rates.8
Our main interest here is whether the lagged FDI will increase economic growth rate, controlling for the exchange rate and the economic growth rates of the two most important trading partners. The specification that only FDI of year (t -1) is included assumes a high dissemination of technology transfer and a temporary boost of productivity. The statistically significant positive coefficient on the FDI term is indicative of growthenhancing technology transfers. Table 8 .5 shows the regression results. For the aggregate of the eight economies, results are consistent with the theoretical predictions mentioned above. The first row shows the result for the aggregate of the eight Asian economies (the four NIEs and ASEAN-4). The weighted average of growth rates of the economies tends to increase when the level of FDI from Japan 7. Belderbos, Capannelli, and Fukao (2000) examined the determinants of local contents among 157 Japanese electronics manufacturing subsidiaries in Asia. Local contents, the sum of in-house value added, and local outsourcing are considered to be a key for benefits to host countries, as they yield technology transfers. The authors found that local contents are lower in greenfield subsidiaries, subsidiaries of R&D-intensive parents, and export-oriented subsidiaries in ASEAN-4 and China. In contrast, local contents are higher in exportoriented subsidiaries located in the NIEs in those subsidiaries that have a higher domestic sales ratio, and in subsidiaries of a vertical keiretsu firm with strong intrakeiretsu supplier relationships. Urata and Kawai (2000) attempt to measure the intrafirm spillovers by comparing total factor productivity changes in the parent and subsidiaries. They found that capability to absorb technologies, reflected in educational level and in experiences in industrial production, in the host countries is very important for them to absorb technology transfer from foreign firms, both in the forms of intrafirm technology transfer and local technology transfers.
8. The major channel to growth from the exchange rate, Japanese growth, and U.S. growth is considered to be through exports. The "East Asian miracle" (World Bank 1993) was very much a story of tremendous export growth. In the 1980s and the first half of the 1990s, many economies in Asia achieved sustained export growth of 20 percent or more. Export promotion, instead of import protection, was a successful incentive. All Asian countries, which were agrarian economies only decades ago, rapidly modernized manufacturing firms and began to export more sophisticated manufactured goods. See Ito (1998b) for a detailed analysis of Asian export deceleration in 1995-96. in the preceding year is high, implying the boost to productivity associated with FDI. The growth rate becomes higher if the yen appreciates (a negative sign denotes yen appreciation) from the preceding year. Higher growth in Japan and the United States helps the growth of these economies. Estimates are that a 10 percentage point appreciation in the yen increases the average Asian growth rate by 0.5 percent in these economies. A 1 percentage point increase in Japanese and U.S. growth rates increases the average Asian growth rate by 0.4 and 0.2 percent respectively.
For individual economies, results are not as prominent as the aggregate equation. The FDI effect on growth is evident for Hong Kong, Thailand, and Malaysia. The yen-dollar exchange rate seems to influence growth in Korea, Taiwan, Thailand, and Malaysia. In these economies, a 10 percentage point appreciation in the yen boosts the economic growth rate by 1 percent. Japanese economic growth has a positive spillover effect on Korea, Taiwan, and Thailand, while U.S. economic growth has a positive effect only on Taiwan. Regressions for Singapore, Indonesia, and the Philippines did not produce any meaningful result.
Portfolio Flows
Portfolio investment consists of equities, bonds, and other securities investment. Bank deposits and lending and cross-border transfers between bank branches are usually classified as "other types" of capital flows. Table 8 .6 shows three types of gross capital flows-FDI, portfolio, and other-to Korea, ASEAN-4, and China, The values are in terms of their percentage of GDP so that the relative impact to the economy can be assessed. Between 1994 and 1996 (that is, after the Mexican crisis and before the Asian crisis), these countries received a large amount of capital inflows, but composition was very different across countries.
China and Malaysia are the two countries that encouraged and received FDI. Their portfolio inflows are minimal or even negative in the case of Malaysia. Except for Malaysia in 1992 and 1993, other types of capital inflows were also very small.
Thailand received the most capital inflows measured as a percentage of GDP between 1993 and 1996. The total capital inflows were about 10 percent of GDP between 1993 and 1996. Most notably, portfolio inflows and other types of inflows were higher than FDI. Since portfolio or other types of capital flows are considered to be much more mobile than FDI, this feature was an ominous sign of the coming currency crisis, at least in retrospect. The precise mechanism of movement of "hot money," however, is debatable.
In the case of the Mexican crisis in December 1994, it has been argued that sudden and massive outflows in the days after the "surprise" 15 percent devaluation is to blame for bringing down the peso by almost 50 percent in one week. Mostly, short-term securities investment, especially tesobonos, by mutual funds and institutional investors were quickly withdrawn. Large portfolio investments have the potential to cause such a sudden reversal of capital flows when investors' assessments of the country change.
Bank Lending
In order to understand further what kind of money is invested, crossborder bank lending is investigated. Table 8 .7, panel A, shows the balance of cross-border bank lending from industrial countries to developing countries. Total liabilities and short-term liabilities of recipient countries, as of end-June 1997, are shown in the first two columns. The breakdown of total lending, by countries of lending banks to each borrowing country is shown. The general tendency is for Japanese and European banks to lend to Asian countries, while U.S. and European banks lend to Latin American countries. Among the Asian countries, Japanese banks have higher shares in Thailand (54 percent), Indonesia (39 percent), and Malaysia (36 percent), while European banks, collectively, have more than 40 percent of shares in China, India, Malaysia, and Taiwan. Among the Latin American countries, U.S. banks' share is between 20 and 28 percent, while that of European banks is about 50 percent.
As a percentage of GDP, total bank liabilities are highest in Thailand (0.38 I), followed by Malaysia, Indonesia, and Korea. These countries have higher ratios of bank liabilities to GDP than any Latin Americancountries.
Bank lending behavior is supposedly different from securities investment. Although they are short term, bank loans are often made with the implicit underetanding of rolling over indefinitely. If the interest rate spread is maintained, bank lending is usually rolled over. However, once banks suspect that credit (default) risk has become critical, any interest rate spread may not keep the bank lending.
In order to assess the vulnerability to potential problems with bank lending, such as a sudden refusal of roll-overs, short-term lending to the foreign reserves is examined. The ratio of the stock of short-term liabilities to foreign reserves represents one possible measure of this type of vulnerability. If the ratio is higher than one, it implies that if all banks refuse to roll over the short-term loans, foreign reserves will be exhausted. Among Asian countries, the ratio exceeds one in Korea, Indonesia, and Thailand. These three countries needed IMF assistance later in 1997. In retrospect, this indicator would have been effective in predicting the Asian currency crisis. Among Latin American countries, the ratio exceeds one in Argentina and Mexico.
In table 8.7, panel B, the changes in these bank liability indicators from 1993 to 1997 are shown. For Asian countries, bank liabilities tended to increase for both the total liability to GDP ratio and the short-term liability to foreign reserve ratio. The exception is China for the latter indicator. The cases of Thailand and Malaysia stand out in their increases in the latter indicator. Asian countries relied on bank lending for their economic development. For Latin American countries, movements are mixed. Between 1993 and 1997, some countries increased the total liability to GDP ratio and the short-term liability to foreign reserve ratio, while other countries decreased these ratios.
The salient feature of the country share movement is the rapid expansion of European banks in both Asia and Latin America. In aggregate, European banks increased their share of lending to Asia by 6 percentage points, while the Japanese banks decreased lending by 8 points. In the case of Latin American countries, the European banks increased their share from 45 percent to 50 percent, while both the Japanese and U.S. banks decreased their shares by 5 percent. If the lending boom to Asia was to be blamed, which is a controversial "if," then the European banks were the ones that seemed to lay the last brick in Asia.
In China, Indonesia, Korea, Malaysia, and Taiwan, European banks increased their share markedly at the expense of Japanese banks, while in the Philippines, European banks increased their share at the expense of the United States. Only in Thailand did Japanese banks maintain a significant share.
Too Much Capital Flows?
As explained in the beginning of this section, capital flows, especially FDI, are in general part of a ''virtuous cycle" in developing countries. However, when the volume of capital flows, especially short-term flows, becomes too large, monetary policy becomes difficult. (See Khan and Reinhart 1995 for one of the earliest studies of this topic. See also IMF 1995.) Capital flows to Asian countries have been sometimes massive, sometimes exceeding 10 percent of GDP.
When the size of capital inflows becomes larger than current account deficits, there is an appreciation pressure on the currency. Having adopted the de facto dollar peg, many Asian countries have resisted the appreciation pressure by intervening in the foreign exchange market. The stability in the exchange rate was considered to be important for nurturing exporting industries and inviting FDI inflows. As intervention continued, levels of foreign reserves among Asian countries soared in the 1990s. Intervention can be sterilized or left unsterilized. Unsterilized intervention will increase the monetary base, resulting in lower interest rates. The stimulating effect of lower interest rates may cause inflation if the economy is already at the full capacity of production, which is often the case for emerging market economies that attract massive capital inflows.
In order to avoid inflation, intervention can be sterilized. Sterilized intervention is a combination of foreign exchange intervention and domestic open market operation to keep the monetary base constant (in levels or in proportion to GDP in a growing economy). Sterilized intervention will, in theory, keep the interest rate level. In practice, however, the interest rate may rise. Suppose the initial capital inflows were in the form of FDI. The domestic end of sterilization is most likely done in the short-term money market. Then, the short-term interest rate may increase, while the longterm interest rate will decline. The higher short-term interest rate will invite more capital inflows in the form of portfolio investment. Hence, sterilized intervention may increase capital inflows.
Of course, a story related in terms of a policy decision tree is only a reflection of the well-known economics principle: It is impossible for a small, open economy to have free capital flow, a fixed exchange rate, and independent monetary policy. The usual theoretical answer to this impossibility problem is to float the exchange rate. A more heterodox answer is to adopt some mild forms of capital controls on short-term inflows, such as raising the reserve requirements on bank deposits by nonresidents or imposing withholding taxes on short-term instruments held by nonresidents. Many emerging markets did in fact adopt market-based capital controls (see IMF 1995) .
There is an important footnote to the impossibility principle. Reducing fiscal deficits (or increasing fiscal surpluses) will ease the overheating pressure brought about by capital inflows. A contractionary impact of fiscal surpluses, such as tax increases or expenditure cuts, is mitigated by the monetary stimulus of unsterilized intervention. In fact, several Asian countries, such as Thailand, adopted this option in the beginning of the 1990s. Many Asian countries did run fiscal surpluses.
The lessons on the danger of too much capital inflow seem to have been learned from the Mexican peso crisis of 1994-95. The governments of many emerging markets have been vigilant about monitoring capital flows. The Asian countries, however, did run into a problem in 1997. The next section analyzes what happened to capital flows in the midst of the currency crisis in Asia.
The Currency Crisis of 1997
Overview
The Asian currency crisis has been analyzed in several papers and books (see Goldstein 1998; Krugman 1998; Montes 1998; Radelet and Sachs 1998, 2000) . Various reasons for the currency crisis were suggested, with three factors identified as the major causes. First, the de facto dollar peg as the currency regime contributed to generating the crisis. China and Hong Kong have maintained the nominal fixed exchange rate to the U.S. dollar. Before the crisis, Thailand, Singapore, Malaysia, and Korea all adopted a currency basket system. However, they in fact had a high weight on the U.S. dollar in the basket (see Frankel and Wei 1994) , so the exchange rate regime was de facto dollar pegged. In the period of yen appreciation, Asian exporters enjoy high growth contributing to an overall high economic growth, while in the period of yen depreciation, Asian economies' performance becomes less impressive. In fact, the yen depreciation from 1995 to 1997 was partly the reason for the lower growth of Asian economies (except the Philippines) in 1996-97. Moreover, the dollar peg with high interest rates invited in short-term portfolio investment. Investors and borrowers mistook the stability of the exchange rate for the absence of exchange rate risk.
Second, a weak bank and nonbank sector complicated the currency crisis. Key industries of many Asian countries relied on bank lending for their fund needs. Banks in Korea were lending to industries that were deemed to be important from the point of view of industrial policy. Many Indonesian banks, including one or two state banks, had been seriously burdened by nonperforming loans. Thai finance companies (nonbanks) had large nonperforming loans from an asset inflation (1992-93) and deflation (1996-97) . A weak banking system becomes a signal to foreign speculators to attack the currency. When attacked, the central bank could employ a high interest rate policy to encourage capital to stay (or come in). But weak banks would make this policy counterproductive for the domestic banking policy. Knowing this, speculators are more willing to attack a country with a weak banking system. The banking crisis thus causes the currency crisis. Also, many bank liabilities and corporate debts were denominated in U.S. dollars. This was a reflection of the dollar peg. However, when the currency is devalued, dollar-denominated liabilities would become much larger in terms of the local currency. The currency crisis thus often causes the banking crisis. In this sense, the currency crisis and banking crisis are "twin crises" (Kaminsky and Reinhart 1996) .
Third, short-term liabilities were mounting in some of the Asian economies, most notably in Thailand, Indonesia, and Korea (recall tables 8.6 and 8.7). This short-term capital can be withdrawn quickly to put pressure on the exchange rate. Withdrawal of funds started slowly in Thailand in 1996. Once the Thai baht was floated, neighboring countries were on the alert list of investors. Withdrawal of short-term funds intensified after September. The refusal to roll over bank loans particularly put pressure on the Korean won.
In addition to these common factors, there are idiosyncratic factors for individual countries. Speculative attack by hedge funds was a trigger for the Thai de facto devaluation, while Indonesia did not intervene so that foreign reserves were ample when it asked for a "precautionary" IMF program. The burst bubble was the major cause for weak financial systems in Bangkok, while reasons other than bubbles explain the weak banking system in Seoul and Jakarta. Controls on capital accounts had been eliminated for a long time in Indonesia, while there were significant capital controls in Korea. Thailand went through financial liberalization several years prior to the currency crisis. Political conflicts were a major problem in Indonesia, while Thailand and Korea had a solid political foundation.
More detailed analysis of mine can be found elsewhere (It0 1998a (It0 , 1998b . The rest of this paper is devoted to a concise summary of the observations, emphasizing the role of capital flows and offering some new perspectives. What is new in this paper is to emphasize the common factors and idiosyncratic factors of Asian currency crisis. But, first, background of the crisis must be described.
8.3.2
Several changes in the Asian economic performance occurred in 1996. First, exports precipitously declined in most Asian countries. Export growth rates in 1994 and 1995 had reached 20 to 30 percent in China, Korea, Singapore, Thailand, Malaysia, and Philippines. Then, in 1996, exports of all countries went down sharply. Thai export growth, for example, slowed from more than 20 percent to virtually zero within a year. Korea and Taiwan suffered from a recession in the semiconductor industries. Third, in some countries, such as Thailand, stock prices started to decline. All of these changes were signaling the end of a long boom. Capital flows, which are sensitive to yields, started to reverse direction.
As exports declined and economic growth slowed, a virtuous cycle turned into a vicious cycle (recall fig. 8 .2).
Thailand
The crisis first hit Thailand, which seemed most vulnerable by traditional measures. In 1996, the current account deficit of Thailand had reached 8 percent of GDP, the same level that brought Mexico into a currency crisis in 1994. The export growth rate plummeted from 20 percent per year to virtually zero, although a decline in the economic growth rate was only modest, from about 9 percent to 7 percent. In retrospect, it can be seen that Thailand had experienced a bubble economy from 1993 to 1995. The economy was overheated and stock prices had soared in 1993, as capital flows increased, especially in the form of portfolio flows. (See Ito 1998c and Nukul Commission 1998.) Note that a major slow down in exports had also occurred back in 1984-85. Recall that the dollar appreciated. This supports the working hypothesis described in the previous sections that dollar appreciation (yen depreciation) is bad for Asian exports and growth.
After the asset bubble burst, banks in Thailand had nonperforming loan problems. In particular, finance companies faced serious problems and borrowed from domestic and foreign banks to finance their property loans. The weakness in the financial system, along with large current account deficits, invited speculative attacks on the baht.
The speculative attack came in several waves, between December 1996 and the spring of 1997, before the massive speculative attack in May 1997. For one week in May, some investors sold the baht in the spot market and others in the futures (or swap) market. The central bank intervened to defend the dollar peg regime, which had been in place since 1984. The dollar peg was considered to be instrumental to winning the confidence of foreign investors. The net result for the central bank position was to lose the foreign reserves in forward position. Although the announced, on-balance figure of the foreign reserve was close to $30 billion, it would be revealed later that the amount of off-balance dollar selling futures contracts exceeded $20 billion. Although the market knew that there were central bank interventions in the futures (swap) market, as a result of defending the baht from speculators, the precise number had not been known. When the central bank decided to float the currency on 2 July, the market was surprised only by the timing.
In the case of the Mexican crisis, the Mexican government did not announce the decline in foreign reserves for almost ten months. This nontransparent practice was criticized because market discipline could not work. This was one of the major reasons that the IMF introduced the Special Data Dissemination Standard (SDDS). In the Thai crisis, the foreign reserves figures were correctly disclosed every month with a onemonth lag for statistics collection in compliance with SDDS. However, it was off-balance liability that was not disclosed to the market and that finally brought down the fixed exchange rate peg.
After the baht was floated, it immediately depreciated by 15 percent. Within a few weeks, Malaysia, the Philippines, and Indonesia either floated or significantly widened the band. Central banks of these countries intervened occasionally, but the amount of intervention was limited.
Although the rate was floated, the baht problem was not over. The Bank of Thailand was carrying large forward positions, and commercial banks had large short-term liabilities that could not be rolled over in the following months. The market knew that the Bank of Thailand was carrying forward contracts, but the amount was not accurately known. Thailand sought liquidity assistance from Japan and the United States in vain. In May the Bank of Thailand introduced capital controls that prohibited residents from lending money to nonresidents in offshore markets. The offshore rate deviated from onshore rates in May and June, but deviations became very small after the rate was floated. By the end of July, Thailand decided to ask for assistance from the IMF.
There were two kinds of problems in putting together an IMF program for Thailand. First, the amount of a support package would have to be large, and the limits on standby loans might not be enough. Second, it was not clear what kind of conditionality should be mandated. After intense negotiations, Thailand agreed to IMF conditions that included tightened monetary and fiscal policy, as well as concrete action programs for finance companies. The assistance program also included contributions from Japan and other Asian countries. The IMF's portion was $4 billion (close to 500 percent of quota for Thailand), while the other Asian countries, including Japan, pledged an additional $13.2 b i l l i~n .~ It was a quite unusual arrangement in that the Japanese Export-Import Bank provided a parallel loan of $4 billion with the IMF. The agreement was signed on 20 August 1997.
As mentioned above, one of the problems that Thailand experienced during the crisis was the fragile financial system, in particular nonperforming loan problems in the finance companies. In June, the worst sixteen finance companies were suspended. An additional forty-two finance companies were suspended before the IMF agreement was signed in August.
The IMF program did not put an end to the depreciation of the baht. As a result, other currencies in the region became further affected.
The loss of foreign reserves was a major concern in Thailand. The termination of foreign bank lending was also a cause and effect of depreciation. Capital flows out of Thailand were acute (recall fig. 8 .1), and they took place mostly in terms of bank lending withdrawal (recall table 8.6).
Indonesia
Indonesia was thought to be doing well with macroeconomic management. The exchange rate had flexibility (slow depreciation vis-a-vis the U.S. dollar on the slide schedule with a band around it) and intervention was restrained to conserve foreign reserves. Indonesia's fundamentals were better than those of neighboring countries. Toward the end of September, however, the Indonesian rupiah depreciated suddenly, and it was decided in Jakarta to seek IMF assistance. This decision was a little surprising in that there was little evidence that the central bank needed to build up foreign reserves at that point. Also, problems in the Indonesian economy lie in the real sector, namely, inefficient big national projects and nontransparent family businesses of the president. The IMF conditions would look quite different from those of other plans.
On 5 November, the IMF program was agreed upon. At the same time, coordinated intervention by other Asian central banks was carried out to help prop up the value of the rupiah. A most remarkable aspect of the IMF program for Indonesia was to close down (not just suspend) sixteen banks with questionable assets. One bank was owned by President Suharto's son. Depositors were paid off only up to a certain amount. There 9. The IMF's contribution of $4 billion, or 500 percent of the quota allowed to Thailand, was considered to be the limit at that time, set by the precedent of the Mexican package.
was also no announcement about the health of the remaining banks. This caused a run on some of weaker banks.
One area of uncertainty that was not completely resolved was the size of corporate debts to foreigners. Many firms borrowed from foreign banks (in foreign currency denomination), but the total amount was not known at the time. The IMF, the World Bank, and the Asian Development Bank (ADB) decided to extend $23 billion to Indonesia. The United States, Japan, Singapore, and Asian countries pledged a "secondary line" of support.
Having an IMF program, however, did not stop the depreciation of the rupiah. Ironically, a real currency crisis came after the IMF program was signed. In mid-December, a rumor of President Suharto's poor health, based on his canceling an appearance at an international conference, pushed down the rupiah. Also, whether structural reforms would be carried out was questioned, especially after a bank that had been closed was replaced by a new bank managed by the same person at the same site. After President Suharto announced a new fiscal year budget on 6 January, which was more than 40 percent larger than the previous year's budget, the rupiah was sold heavily. The rate broke the level of 10,000 rupiahs to the dollar and went down to the point where its value was just one-sixth of what it was a year earlier. The rupiah's movement was much more influenced by political news. In the process of rupiah depreciation, foreign investors' role was not as heavy as capital flight.
Korea
Korea was initially thought to be remote from a crisis. Its fundamentals had turned around for better earlier in 1997. The exchange controls were reasonably stringent, so that it would be difficult to speculate against the won. Nonresidents cannot borrow the won. The Korean won did not depreciate more than 20 percent until the end of October. However, suddenly in November, the currency came under heavy pressure. Foreign banks that had lent to Korean banks decided to withdraw funds by not rolling over their lending. The Korean central bank reportedly lent foreign reserves, as foreign currency deposits, to commercial banks, which could not raise funds without paying prohibitively high risk premiums (Korean premium).
Korea decided to ask for IMF assistance toward the end of November, and obtained it on 4 December. Negotiation was carried out in an unusually fast manner. The amount of assistance was also unusually large. The IMF would provide $21 billion, supplemented by $10 billion from the World Bank and $4 billion from ADB. The United States, Japan, and other countries would provide additional $36 billion, bringing the total to $57 billion.
One of the most critical elements in the Korean crisis was how much foreign banks would roll over their lending to Korean banks. It was estimated that short-term liabilities would be close to $100 billion, if guarantees pro-vided by the Korean corporations to their subsidiaries abroad are counted. Pressure on the won did not stop with the IMF program of 4 December. Acute problems in liquidity developed for Korean banks. It was not until 24 December, when administrative pressure from monetary authorities of G7 was applied on commercial banks to maintain lending to Korean banks, that the crisis was contained.
Recall that the short-term bank liability to foreign reserve ratio was highest in Korea (table 8.7). The Korean currency crisis, unlike that in Thailand or Indonesia, can be understood in terms of a "bank run" (Radelet and Sachs 1998, 2000) .
Contagion
The experience of the Asian currency crises in 1997 certainly exemplifies the process of contagion. In the case of the Mexican peso crisis, the "tequila effect" did not succeed in changing the exchange rate regime, despite pressures on Argentina and Asian countries. In the case of Asian currency crises, however, depreciation spread to a large number of countries.
An interesting question for further research is whether a contagion model, such as that by Eichengreen and Rose (1996) , would have predicted such spillovers at the point that Thailand decided to float. How much increase in probability of devaluation of the rupiah, the ringgit, and the Philippine peso would the Thai devaluation of 2 July have indicated? When investigated closely, a contagion process was more complicated than just spillovers from Thailand. Through the summer and up to September, the Thai baht was the currency most depreciated, followed by the rupiah, the peso, and the ringgit. From October to November, however, the degrees of depreciation for the baht and the ringgit were about the same, nearly 40 percent. Up to November, the Korean won depreciated only about 15 to 20 percent. As the crisis in Seoul deepened, the won depreciated further. This process indicates that the direction of spillovers changes over time. This was not the case in a simple devaluation-led crisis like Mexico's in 1994. Figure 8 .6 shows the changes in the currencies of the NIEs and ASEAN-4. From July to October, the baht was the most depreciated currency. Other ASEAN currencies were following the movement of the baht. The magnitude of the peso, ringgit, and rupiah depreciation was about onehalf that of the baht depreciation until September 1997. Then the rupiah suddenly depreciated at the end of September. From September to November, the rupiah movement seemed to influence other currencies. The Korean won depreciated sharply in December, reflecting the liquidity problem mentioned above. The Indonesian rupiah depreciated further in January 1998. Therefore, sources of contagion seem to shift from one country to another, as political and economic shocks occur in various countries. 
Lessons: Capital Flows and Reversal
Many reasons for capital inflows and their subsequent reversal have been suggested. Depending on which reason is accepted, the prescription to prevent a future crisis will be different. In this section, I review some of the current thinking on the issue.l0
Moral Hazard
A first hypothesis is that capital flows to Asia can be characterized as the result of moral hazard. Some observers have pointed out that the implicit guarantee of deposits and financial institutions by emerging markets invites too much capital flows (Goldstein 1997 (Goldstein , 1998 Krugman 1998; McKinnon and Pill 1996) . Deposits that pay higher interest rates than the advanced countries are attractive to investors, especially when the economy is growing fast and the exchange rate stability appears to be secured. Mexico before 1994 and Thailand before 1997 are prime examples. The host countries received capital that could not be put into productive use with long-run returns exceeding the interest rates paid to creditors. In Mexico this resulted in a consumption boom and in Thailand a real estate boom. Investors remained complacent just before the crises because they felt their investments were protected by the government guarantee. In the case of Mexico, a large part of capital inflows were explicitly guaranteed because they were government securities (tesobonos). In the case of Thailand, capital flows that rapidly rose in 1994 to 1997 were through its offshore banking facility (BIBF). Investors must have felt that deposits were implicitly guaranteed because the government would bail out banks, as in advanced countries.
Moreover, investors may be reassured by the IMF's handling of Mexico in 1995, because investors were not asked to involuntarily roll over their investment. Borrowers were also mistaken. They might not have invested prudently. They tend to go for a high-risk, high-return project. If the project fails, the government would bail out the bank, and if the project succeeds, the bank benefits. The situation is well known in the deposit insurance literature. Explicit and implicit guarantees caused the moral hazard among investors and borrowers.
If moral hazard is the problem, there are two general solutions. First, prudential regulation on borrowers to avoid building the dangerous positions is important. Second, burden sharing on lenders, once a problem develops, would deter future irresponsible lenders.
One problem with this argument, however, is the timing of the crisis. Why the capital inflows reversed in 1997 so dramatically cannot be ex-10. I owe thanks to Dani Rodrik for suggesting to me some of the policy implications included in this section. plained adequately from moral hazard. If the blanket guarantee was to be believed, there was no reason for investors to flee so quickly.
Another problem with the moral hazard explanation is the crosssectional differences. Why were Indonesia and Korea affected most severely, while the Philippines and Malaysia seem to have escaped the worst of the crisis? The blanket guarantees were the same for Asia, and other macroeconomic fundamentals were similar. The moral hazard argument alone would not explain the cross-sectional differences.
One way to combat the moral hazard problem is to ask the involved parties to take losses from easy lending and borrowing. Many observers point out the problem of moral hazard on the part of borrowers. However, overborrowing is overlending. How could the IMF ask "lenders," for example, those who held tesebonos in the Mexican crisis or who invested in fifty-eight companies in Thailand, to take losses? In fact, the IMF packages are usually strict enough that countries do not accept them willingly; the penalty of mismanagement has been severe, negative economic growth for Mexico and Thailand after the crisis. There is little scope for moral hazard on the part of a country to mess up the economy (at least for a decade or two after one crisis). The IMF did not "bail out the country" in Mexico's case because the money was repaid, as it will be in the Asian cases. What IMF packages bail out in Mexican-type crises is actually a group of lenders to the countries, by recovering the asset values (currency, stock, tesobonos, Brady bond, and other bond prices). If Mexican tesobonos holders had been asked to take some losses in the Mexican peso crisis, they might not have extended so much credit to some of the Asian countries that got into trouble in 1997. It would be difficult to devise a program to ask for a fair share of burdens on lenders without causing an international systemic risk, unless the IMF intervenes swiftly.
Another solution is to strengthen prudential regulations. Thailand relaxed banking regulations and capital controls without strengthening bank supervision. Finance companies were outside of the more strict bank regulation. A lack of policy contributed to easy lending. Korean merchant banks were outside the bank regulation that restricted large lending to a single customer. A lesson here is that financial deregulation has to be accompanied by strengthening bank and nonbank supervision.
Bank Run
Radelet and Sachs (1 998, 2000) argue that the Asian currency crises were caused by sudden shifts in investors' behavior. Those countries that relied on short-term capital inflows were caught in the liquidity crisis when investors refused to roll over lending. In the case of the Mexican crisis of 1994-95, it was the short-term government securities (tesobonos) that became a focus of the rollover problem. In Thailand and Korea, domestic banks could not obtain enough dollars to repay short-term borrowings when rollovers were refused. Banks were not insolvent by any standard. It was a liquidity problem, or a problem of bank run (Diamond and Dybvig 1983) .
When the currency crisis of a country is analyzed as a bank run, investors' behavior of withdrawing funds from the country does not have to be irrational. Given that other creditors are withdrawing funds, it is rational for an investor to withdraw funds. In fact, it is rational to be first in line.
The situation in Korea in November and December 1997 fits the bank run model best. Korean banks faced an acute liquidity shortage in US. dollars and the monetary authorities helped them by providing the foreign reserves (as deposits to commercial banks). When foreign reserves were exhausted, there was no choice but to ask for the IMF's assistance.
If the bank run is the sole reason for the crisis, establishing the international lender of last resort would be a good solution. Suppose that the IMF was the international lender of last resort. The IMF would inject foreign reserves, and the central bank would help commercial banks unwind the liability positions, when rollovers are refused. In fact, having the lender of last resort would convince lenders not to refuse to roll over. This is a straightforward application of the role of domestic central banks in international circumstances. If this analogy to the domestic central bank is applicable, the IMF lending to help prevent a bank run should not be tied to stringent conditionality, and disbursement must be quick and front loaded.
The reservation about such an international lender of last resort also comes from the. analogy to the domestic central bank. In order to provide liquidity in a massive amount, the monetary authorities regularly conduct strict examinations. Weak institutions are closed or at least restricted in their activities. When a liquidity crisis occurs, the monetary authorities must have confidence that financial institutions are essentially sound before they inject liquidity to help financial institutions. Similarly, the monetary authorities of the emerging markets have to demonstrate that the liquidity support from the international lender of last resort does not go into insolvent institutions. Therefore any recommendation for establishing the international lender of last resort should be accompanied by the proposal to strengthen the banking system and its supervision. Moreover, in practice, it is often very difficult to distinguish the liquidity problem from the insolvency problem.
The best solution to an international bank run is to make the IMF the international lender of last resort. Funding has to be increased and conditionality has to be relaxed. If necessary, a regional fund, comprising the neighboring countries that may be affected by contagion, should be created to supplement the IMF coffer.
Herd Behavior
Similar to the idea of the bank run, the model of herd behavior has been developed in the finance literature. In relation to stock market crashes, Scharfstein and Stein (1990) and Banerjee (1992) developed the so-called herd behavior model. Investors behave as in a herd because it maximizes profits to behave as others do. When others are investing, it is more likely that prices will go up and the currencies will appreciate, so that it makes sense to invest. When others are withdrawing, it is rational to go along because prices and currencies will go down. The self-fulfilling prophecy works.
One might question this simple model by arguing that markets have a self-regulating mechanism that would bring the economy back to equilibrium. A currency depreciation shock by capital flows should promote exports and thus in the long run increase pressure to appreciate the currency. For example, depreciation would hurt the balance sheet of banks and corporations that borrowed in foreign currencies. Thus, lending from banks would be limited and the interest rate would rise. Business activities would be depressed and would struggle to obtain working capital. Depressed domestic demand, consumption, and investment would further depress business activities.
In the meantime, if the inflation rate increases due to the depreciated currencies, the real exchange rate does not warrant much increase in exports. Foreign debts (denominated in nominal terms in foreign currencies) are mushroomed in local currencies.
The fate of Indonesia seems to fit this description of herd behavior and multiple equilibria well. How else could we explain the still-suffering economy (at -15 percent growth rate) at the exchange rate level that is onesixth of the precrisis level? Other countries, such as Thailand and Korea, also have negative growth, even though their currencies have depreciated by 30 to 40 percent.
Herd behavior can be dealt with by capital controls or a stand-still agreement imposed by the IMF. Temporary capital controls on outflows may calm the market. A stand-still agreement would be an effective tool to start the negotiation process of corporate debts or sovereign bonds. This would eliminate the incentive to withdraw funds first.
Irrational Exuberance and a Bubble
The last model is more ad hoc. Excessive capital inflows can be characterized by irrational "exuberance" (a famous word of Alan Greenspan's on U.S. stock prices) that sooner or later results in an eventual crash. The stock prices and real estate prices of some Asian cities-for example, in Thailand, Hong Kong, and Malaysia-increased so much because of the capital inflows, which were prompted by high economic growth. However, at least in the end, the level of stock prices could not be rationalized by fundamentals. The stories of real estate bubbles in some Asian cities were similar to Japan's bubble and burst cycle from 1985 to 1998. Ito and Iwaisako (1 996) explain the stock price movements by applying the stochastic bubble model, a la Blanchard and Watson (1982) . A similar methodology can be applied to the Asian crisis.
Early Warning Signal
It has become a popular exercise to look for variables that help predict a future crisis. Frankel and Rose (1996) , Eichengreen and Rose (1996) , Goldstein (1996) , and Kaminsky, Lizondo, and Reinhart (1998) have contributed to the literature of early warning signals. Frankel and Rose (1996) identify, for example, the size of current account deficits and the composition of bank borrowing (short-term and foreign-currencydenominated loans) as factors that increase the probability of a future crisis (large devaluation). Goldstein (1996) lists seven factors as presumptive indicators of vulnerability to a financial crisis: an upturn in international interest rates; a mismatch between the government'dbanking system's short-term liabilities and its liquid assets; a large current account deficit; an overvalued exchange rate; a weak banking system and large fiscal deficits that put constraints on the authorities' willingness to increase interest rates; a boom in bank lending followed by a fall in asset prices; and high susceptibility to contagion due to similarities to a financial crisis elsewhere (more likely if the crisis is close by). Eichengreen and Rose also confirm a contagion effect, namely that probability of a crisis increases if a neighboring country experiences a crisis. Kaminsky, Lizondo, and Reinhart (1 997) attempt to calculate appropriate widths of thresholds of various macro variables. When an indicator moves beyond certain threshold levels, it is treated as a signal. In any given month, the system would estimate the probability of a crisis within the following twenty-four months conditional on the indicators issuing signals at that moment. The variables are chosen on the basis of indicating correct signals (while minimizing false signals) for a crisis. Although the results are encouraging, there are as many false signals as correct signals even for variables that are less noisy.
Concluding Remarks
In this paper, characteristics of capital flows in Asia before and after the crisis of 1997 were summarized. Although some common factors are available, each crisis has its own idiosyncratic factors. In fact, Thailand, Indonesia, and Korea present much different kinds of "food for thought," just as their ethnic foods are different. Thailand is much like a classic attack on the reserve for a country with large current account deficits, while Korea seems to be an international bank run. Indonesian problems cannot be understood without investigating political and social shocks. These differences reflect underlying bank and corporate liability structures, which is a result of their policies during the capital inflow phase. The capital outflow crisis investigation must begin with research on capital inflows. For this reason, the detailed data analyses and the description of idiosyncratic factors in this paper may be useful for further research.
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Comment
Dani Rodrik Takatoshi Ito suggests in his conclusions that the crises in Thailand, Indonesia, and Korea offer different types of "food for thought," just as the region's ethnic foods differ. While the spices may have been different in each case, it seems to me that these were just condiments on the same old dish that international capital markets have been serving with regularity over the last twenty years.
Whether driven by moral hazard, financial panic, herd behavior, or irrational exuberance, the boom-and-bust pattern of international lending appears to be integral to the operation of international financial markets. When the crisis strikes, it is always easy to find weaknesses in the borrowing economies to justify ex post the reversal of flows: crony capitalism, industrial policies, exchange rates pegged too rigidly to the dollar, weak financial sectors, implicit insurance, and so on. No one can doubt that these were problems of varying degrees of seriousness in the East Asian economies most severely affected. But it takes a large buildup of shortterm external liabilities-denominated in a currency other than your own-to metamorphose these weaknesses into the financial and real meltdowns that Thailand, Indonesia, and South Korea have experienced. Figure 8C. 1. shows the close correlation between exposure to short-term debt and currency collapse in East Asia.
Asian-style capitalism-with different ethnic spices in each case-did not evolve in the last five years. Furthermore, this is not the first time that many of these countries have experienced external imbalances. South Korea had a mini debt crisis in 1980 that cost it 5 percentage points of gross domestic product (GDP) in one year. But as Ito emphasizes, large capital inflows, particularly of a short-term kind, are a relatively recent phenomenon. We get the real fireworks only when domestic problems meet international financial markets.
There is much useful information in Ito's paper on the patterns of capital inflows to the region. I must say I am less convinced than he is by the evidence on spillovers from direct foreign investment (DFI). Regressions of output growth on lagged DFI do not provide particularly meaningful evidence, in part because investors are forward looking and in part beDani Rodrik is professor of international political economy at the John F. Kennedy School of Government, Harvard University, and a research associate of the National Bureau of Economic Research.
